In the crystal of 2-(4-chlorophenyl)-N-(2-iodophenyl)acetamide, C 14 H 11 ClINO, molecules are linked by a combination of N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds to form a C(4)C(4)[R 2 1 (7)] chain of rings and chains of this type are linked by a combination of C-ClÁ Á Á(arene) and C-IÁ Á Á(arene) interactions to form deeply puckered twofold interwoven sheets. In the crystal of 2-(4-chlorophenyl)-N-(pyrazin-2-yl)acetamide, C 12 H 10 ClN 3 O, molecules are linked into complex sheets by N-HÁ Á ÁN, C-HÁ Á ÁN and C-HÁ Á ÁO hydrogen bonds, and by C-HÁ Á Á(arene) interactions.
Chemical context
Substituted acetamides of the type R 1 CH 2 CONHR 2 , where R 1 and R 2 are aromatic or hetero-aromatic substituents, are of interest as they have some resemblance to benzyl penicillins (Pitt, 1952; Csö regh & Palm, 1977; Kojić-Prodić & Rużoć-Toroš, 1978; Mijin & Marinković, 2006; Mijin et al., 2008) . Here we report on the molecular structures and supramolecular assembly of two such amides, compounds (I) and (II). The compounds were prepared by the reaction between (4-chlorophenyl)acetic acid and either 2-iodoaniline for (I), or 2-aminopyrazine for (II), using 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride as the coupling agent.
Structural commentary
The molecular conformations of compounds (I) and (II), illustrated in Figs. 1 and 2, respectively, can be defined in terms of the torsional angles N1-C1-C2-C21, 141.8 (3) and 129.22 (18) respectively, and by the dihedral angles between the central spacer unit, atoms N1,C1,O1,C2, and the two independent rings. The dihedral angles to the chlorinated ring (C21-C26) are 80.02 (11) and 61.74 (6) in (I) and (II); those to the iodinated ring in (I) and the pyrazinyl ring in (II) are 67. 48 (11) and 5.86 (11) , respectively. This difference is probably associated with the participation in the intermolecular hydrogen bond of both N atoms of the pyrazinyl ring in (II), as discussed below. The molecules of (I) and (II) do not therefore exhibit any internal symmetry, so that they are conformationally chiral: the centrosymmetric space groups ISSN 2056-9890 confirm that each compound has crystallized as a conformational racemate.
In the pyrazine ring of compound (II) the four independent C-N distances span a range of only ca 0.01 Å , indicating that this ring is fully aromatic.
Supramolecular interactions
The hydrogen-bonded assembly in compound (I) is very simple: a combination of N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds (Table 1) links the molecules into a C(4)C(4)[R 1 2 (6)] chain of rings. This chain contains molecules which are related by a c-glide plane, producing a chain running parallel to the [001] direction (Fig. 3) . There is also a C-HÁ Á Á(arene) contact in compound (I) ( Table 1) , lying within the [001] chain, but the dimensions make it unlikely that this has any structural significance. Two chains of this type, which are related to one another by inversion, pass through each unit cell, and a combination of C-IÁ Á Á(arene) and C-ClÁ Á Á(arene) interactions links the chains into a sheet in the form of a (4,4) net lying parallel to (100) (Fig. 4) . The dimensions of these interactions are: for C12-I12Á Á ÁCg1 i [symmetry code: (i) x, . The metrics of the C-ClÁ Á ÁCg interaction are well within the normal range, as deduced using database analysis (Imai et al., 2008) .
Because the repeat unit of this sheet in the [010] direction spans two unit cells, there are in fact two such sheets present, related to one another by a unit translation along [010] : the deep puckering of the sheets (Fig. 5 ) means that the two independent sheets are interwoven. The structure of (I) also contains a short IÁ Á ÁO contact with dimension I12Á Á ÁO1 The molecular structure of compound (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level.
Figure 2
The molecular structure of compound (II), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. Table 1 Hydrogen-bond geometry (Å , ) for (I).
Cg2 is the centroid of the C21-C26 ring. Figure 3 The IÁ Á ÁO distance here is significantly shorter than the sum of the van der Waals radii, 3.56 Å (Rowland & Taylor, 1996) , or 3.30 Å if account is taken of the polar flattening model (Nyburg & Faerman, 1985) .
The hydrogen-bonded supramolecular assembly in compound (II) is more complex than that in compound (I): molecules of (II) are linked into complex sheets by a combination of N-HÁ Á ÁN, C-HÁ Á ÁN and C-HÁ Á ÁO hydrogen bonds, weakly augmented by two C-HÁ Á Á(arene) hydrogen bonds (Table 2 ): hydrogen bonds of N-HÁ Á ÁO type, often observed in the structures of amides, are absent, however. The formation of this structure can readily be analysed in terms of two simple sub-structures in one-and two-dimensions (Ferguson et al., 1998a,b; Gregson et al., 2000) . In the simpler of the sub-structures, a combination of N-HÁ Á ÁN and C-HÁ Á ÁN hydrogen bonds links molecules which are related by the 2 1 screw axis along (x, 
Database survey
The structures of a number of 2-aryl-N-aryl acetamides related to compounds (I) and (II) have been reported recently. We note in particular the structure of 2-(4-chlorophenyl)-N-(2,6-dimethylphenyl)acetamide (III) (Narayana et al., 2016) , where the molecules are linked by a combination of N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds to form a C(4)C(4)[R 1 2 (7)] chain of rings very much like that in compound (I), except that the molecules comprising the chain in (III) are related by translation along [100], whereas those in (I) are related by a c-glide plane. Other recently reported structures include those of N-(4-bromophenyl)-2-(4-chlorophenyl)acetamide (IV) (Fun, Shahani et al., 2012) , 2-(4-bromophenyl)-N-(pyrazin-2-yl)acetamide (V) (Nayak et al., 2013) and 2-(4-chlorophenyl)-N-(2,6-dimethylphenyl)acetamide (VI) (Fun, Quah et al., 2012) , which are related to compounds (I)-(III), respectively. In addition, the structures of some compounds related to (I), but carrying more than one substituent in the N-aryl ring have been reported (Praveen et al., 2013a,b; Nayak et al., 2014) .
Synthesis and crystallization
For the synthesis of compounds (I) and (II), equimolar quantities (1.0 mmol of each component) of (4-chlorophenyl)-acetic acid and either 2-iodoaniline for (I), or 2-aminopyrazine for (II), were dissolved in dichloromethane (20 ml) in the presence of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.01 mol) and triethylamine (0.02 mol) at 273 K. The mixtures were stirred at 273 K for 3 h, and then poured with stirring into an excess of aqueous hydrochloric acid (4 mol dm
À3
). The aqueous mixtures were exhaustively extracted with dichloromethane and in each case, the combined organic extracts were washed first with saturated aqueous sodium hydrogencarbonate solution and then with brine. The solutions were dried with anhydrous sodium sulfate and then the solvent was removed under reduced pressure, to give the products. Compound (I): yield 78%, m. p. 441-443 K; analysis found C 45.4, H 2.9, N 3.9%, C 14 H 11 ClINO requires C 45.2, H 3.0, N 3.8%. Compound (II): yield 85%, m. p. 421-423 K; analysis found C 58.3, H 4.2, N 16.9%, C 12 H 10 ClN 3 O requires C 58.2, H 4.1, N 17.0%. Crystals suitable for singlecrystal X-ray diffraction analysis were grown by slow evaporation, at ambient temperature and in the presence of air, of solutions in dichloromethane.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 Hydrogen-bond geometry (Å , ) for (II).
Cg2 is the centroid of the C21-C26 ring. 
difference Fourier maps. The C-bound H atoms were then treated as riding atoms in geometrically idealized positions with C-H distances 0.93 Å (aromatic and hetero-aromatic) or 0.97 Å (CH 2 ) and with U iso (H) = 1.2U eq (C). For the H atoms bonded to N atoms in compound (II), the atomic coordinates were refined with U iso (H) = 1.2U eq (N) giving the N-H distance shown in Table 2 ; an attempt to refine similarly the corresponding H-atom coordinates in compound (I) led to an unsatisfactorily low value, 0.74 (3) Å for the N-H distance, possibly associated with the presence of the strongly scattering iodene atom: accordingly this distance was thereafter fixed at 0.86 Å . A small number of low-angle reflections, which had been attenuated by the beam stop [(100) and (200) Crystal structures of two C,N-disubstituted acetamides: 2-(4-chlorophenyl)-
N-(2-iodophenyl)acetamide and 2-(4-chlorophenyl)-N-(pyrazin-2-yl)acetamide
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Computing details
For both compounds, data collection: APEX2 (Bruker, 2012 ); cell refinement: APEX2 (Bruker, 2012) ; data reduction:
SAINT-Plus (Bruker, 2012 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL2014 (Sheldrick, 2015) and PLATON (Spek, 2009 ).
(I) 2-(4-Chlorophenyl)-N-(2-iodophenyl)acetamide
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

